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. iaifi*M^^^(^SI5:5>65^lilR®^{C, 59 v^ (D o T »t > 

^-117 izwsmmiz^m^n. ^ uxit #asiBiiEc-;i/ ki^^-», ^tiic 



(21) 9-503088 
tt«:e>«:v^*^^:CLASSIC S d i: $: "TtBlc 3 i: tc $> S , 

Tv^s=fec!)?:fBi2e-rst)©T'feoT. =L - -^f - f)^ m^i)^ & & ^ m A (o mm. ^ 

- -if - -ff^mmiim^ Z t ^mtJf^. :n.-^-lt^^y^ ti )\^ tji =l - ^ - ^ y 
4f7a:-y^lCfeV>Ti/;^-ri>l 0 I <Dm t>-^^ UX m t> ^ K± %> , 

■ezLT*, 2/>^•5^AlOl^ira^r^■&^^■a:^c^^i;is:■t<2>. -ezitcti. \^ < -d ti^ <d 7. ^ v 



(22) 9-503088 

-i:i:/>^.5^A/J^«v V ^ - \^ ^ - fs^ ^c^n-^mm^'^'^^ . 1 0 9li 

, T iJ' -fe XltH^fiai:ll=fT§:f S^fiKSII^ 1 1 9 icW^r f •fe^tBi2eS:#^«& 

y ^ hL^^<D^ - 7.^^0^^<^9.W:tSimM\,i. ^(Z)ttH#*^ @P J5i EI 

7.7- h./ %v hK)-^\^=L-tf^^(DmmLtf^n^KXi^^t\>^, r ^ ± 7.-t ^v- 



(23) 9-503088 

i43*iS^®Ti'-fe:x:/DK3;i/^s^^-;bi2i (0. . n) icioT^ffcn 
± IB jS S {C o V^ T , < o *^ (D ® $:iiS-r^#T'*>-5. 

■W^y^-fex-T^g hzi;i/^>:;:i-;i/i 2 1 
^^ai^^T^'-feXfi, #«^«^iW^7i'-fe:^^a h=r;i/S:^oT$ns„ 

- B y izmmt ^ ZL t ^ S> , ^ < (Dmms^ fjt ^ y - ^ y h T x u h 
a )\^ <D r=. tb iz . ISIRliii:«SSW{C«: StiSo 

. FTP (^T^r ;i/teil:7'ah=i;i/). Gopher. NNTP ^ h U - ^ 

' - a. - y^mvkzfn h ^ )\^) . HTTP j-^-T"^ 7. hmmzfo h =1 JV) *^ 

tj^y r ^ J\/ y^'r 2^ t-T" - 'St ^~ xfji if <D a - io Ji fj:mmm^^<Dr i7 ::k ^'*)- 

h -r So 

ltftcffiMLfe<ke){c, «^®iaiil 1 3 T-©«tJ^«<t^8i 1 2 3 i: 9 - F i^" 

^3^SnS, C L A S S I C t B9^-r S^i®^^ 2^ tt> •9--f hlBizEc^fSSy 

=£: ^ fc-t r i: T' ^ S IE 



(24) 9-503088 

izE-SIS&aJmi- S*^ z: CD J: -i) * i?- >f MBizE-a-»T- «ll4sfl^^*tlft*^T' ^ *k v^. 
mt LV^^^gMT♦t*, CLAS S I c^^ii-t^^ hiB)2£-a-m®fiefflicj:oTS& 

#m IE i2E"l-|S<35;fe«?)(7)mi8.^«tt CLASS 1 C X mt> tl ^ MX ^ ^ . IS 

i5fcLTV%*) , ^SfJ (2r3*^e)^SK^) . ii^<4: (;«-^i^ai^h^l») . n± 

^ U T 

|^IV^TV^-5„ CLASSICT'^ffl-r-5Ji;^1-<^ta35E-§"^*^#*£bT, *LT-9--f 

gg ("T^fc*?*., gBMDl*U^ot;gai^ED2S:'a-^■t<6*^) *^ ^ ^ IB S 3 t T' 
fe-5„ a'*^, D = dl. . . dllCj;oTa^®^^-i-|§T'm;^$:S^1-, 



(25) 9-503088 

(9c<D) mX'it. mfS^S®® ^ 0) >f ^SrlBizE L feiE:i:®pg» S: 
Z. t t)^ -V ^ i> . eE;§;customerli, -f (OM^ t . #{C, 2V%tC^ii7C 
$:J$fc3&:V^SlJ4)■«!E;feBu s i ne s s iiRe s i d e nt i a 1 fe-g^t/S^fti^t: 

V^Sfi:i!lBu s i ne s sTypei*oTV^^), Z. tl <D m^^Wt^tl^ ^ :^ ^ X 
, Bj&I^ -i^ -oXn^T T ave lAgentS:)£^-rSZ.i:*^T'SS = 
(AND Business (fills Bus innessType"Trave") ) 

. . . , En. xmj&nm^m±-t ^, -mffs^j^ nJ^m^kii^a 

• Quote (ag, al, src, dest, c, d)ti, fi5^^fSI#ag 
*^HtC*>dtCj|/i;^^ftta IT'S r c*>?)d e s t*T'«^^ff•5(75^C■^ffi|ScS:^® 

=foo fez: t «:^i*-r«>„ 

• Dir (oust, ac, telNo) E^3-Kac(D^^cus 
t i:mf5#-^t e 1 N oGX^mStU:^ h5:-^;tSo 

S>!rOD^3^-S-|S<7)Si|j5:M®«CLAS S I C t>^ M^t^ izm^ ^ ^ Z t tf^ X ^ 
S rfti»«,j v^feS*^^^Sl*«l3g5: (*SAT) ^ 3^ f S 11 T- S> -5 . i: o 
rM^ftiJflitj J^^D (x) (ZZlT'Dtt, D©*®feS«iE;i:T*$>U. x ItM 

SiT'«>S),*fctt(x e xj) (*fc(i(x e a)) iz zx x ii: x jH 
att^jK, ^LTee {>, ^, <, ^, =. =»t} -C'feS) (Z)ift.e>*^ 

T-fes. nMoymm^i^it. t^mmi^^Atv^m^i^x. m^mma^^m^x^ 

CLASSICS. IB3*lfeSc^*®SJfta&?:«eoT, IB^WfCloOi'^:^ 



(26) 9-503088 

Sc (Dm-Vit. B30^Quo t e<Z)S^S!]Or-^^^>h*'5et^Tr a v e 1 

A g e n t ® S^T' S li'TT' fe S ^^T' ^ -5 o 2SSli, a ^ ?k © -fe ^ 

©tC'ffie) 3 i:;!j^T'SS„ *5^4fll#*^ ^ (O a :x h 0 0 0 K;i/WTT' 

J; o Tlg« S ?:gB«E-tS fcfetc, ^ »l ft ^ - ^ - ^ 

#<CD^-a-, *i l± 1 o jeAicZJ'W^ag^^ & * ■& T' S> 6 o o :^i5i^- X icfit;^ B8 

9feC[)^a;5g*^^^^C#^ELT^^J&V^3!)^t;^I^^V^t LT*, <D ^ m it ^ M ^ - 

S «E;g; ?: ^ T' V> S Mii^J ;e ?: 5 « 



(27) 9-503088 

ii^^JJ&■9■ W h 5: B ^* t" 3 i: tt, Alon Y. Levy Yehoshua SagivO) r^mtT" 
— p i/" {C is it S 5t (Constraints and Redundancy in Catalog) j 1 9 9 

2^i} V y * )\^ -r i^-^ -i xdr, •5^-^^-;^2/x-5=-AcoMSicM-tsig i 

IHIACM SIGACT-SIGMOD-SIGART2/>d<S^':?A^#, \Z 
Pg ® T' $ tl S . m 

t)-lir^y U - S:^ e) , ^LT-ttit*. & S CD tC SB L T $ Ac ^ v^ *3 
J*T , ftI»<J «: ^1>ai5(D-9->r h m^iZ a. ^ ^ Z HiZ J: ^ X fji ^ n & o 

fx<DfSin^it. Jk<Dm^i^x^^^m^^mts>o 



(28) 9-503088 

tC#^E f -S t) b :n ^ V^„ 

, m^^tt:^ &\Utmnmm (if ZlT-t* J;v^) J; o Tffi#^S*vSS*;^v^ -7 ^ 

, fiM?&«#g&a§-r - tts ^ 0)7'- a? ^ - >^ ?:-o -oM^-r s 
T K gi li s -fb -r s o 

rj-jvy:[^a.-l 1 5 
S : 

^HM n JSBB^ : z:*ve3«)M^-t-5Mtt<ai±> ( J^A T IB izE * ) CLASSIC 
iJf >f :/ S: #tf < $ ^cDS!ii*^ e> §1 S ffi $ 5 o *3*i*)*i«, Zl;rLe>(Z) 
i^^iB ^XJfiyfzf X. h : ':>-;i/Ki^3.-(D-r-4f^^;i/tt, clas s i c <d 



ij^sp 9-503088 



m^i3J:X:^^-ft^aLi;hi:^tt, CLASS ICT-tt, 

ftg^i<j^3g:»7-;i/Kbra.-CQT'-^^-?;i/a)fi®«c - ■SC -m^V^ ( 

AC=2 12, cost<1 000);fcifa)MJfi*J»^S:«<'^T»:7-;i/ 

/<-XS:-^t^^■?U>^''■9■^^^CfeV^T^nI^T'*>-S. SIMS 2/ 

>t-r i^<Z) 9 - ;!/ K n. - fC ^^ T 3 <D#gitl±#«E L ^ VN) S I M S <Z) ^ iM , Y 
. T b > :X (Y.Arens) , C. Y. - (C.Y.Chee) , C. y • X- (C.nan H 
su) . C. A. ^^U^y^ (C.A.Knoblock) (D ^ ^ m <D m mmfJ' ^ (O - ■S' <D ^ 
MiS^ZfWi-a (Retriving and integrating data from multiple information s 
ource) J -Y>-T-Ui^ai>hj3<tOf^^llft#2/X7^A 

o V^ T ffl fS5 ■V — ;b (International Jurnal on Intelligent and Cooper 
ative Information Systems) 1 9 9 4 $: # M 3 i: . U *^ t Jfe , Mii-r 

iDfS. Cinti, CLASSICG):^-^2/'xi'hl^It-t=E7^;i/-r'B93t=E'x;i/«:*t;'s: 
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«lt g'J Jfc ^ - ^ "C* S> ■& . 

(-r^fctst), -a-^ (subsumption) ) Jil&3?)^^*tfiHC^7;iSK^-f 

li, #^iC^r^tCfeVxT!ff A-S C-^^l/V^, Supra#^) , CLASSIC ICfe 
f^S-a-^ita^b* fc, #]S^^ra^CfeV^T^T;t-& (A. J; tJf P . F. 

>'^° -r ;i/ - X 4f - CD 

rc LA S S I CfiBijEo iz is n ^ ^^-^ (D tb <d ±i)-' ■::> %± r )\y ^ 

ij X A (A semantics and complete algorithm for subsumption in the CLASS! 
C description logic) 1 9 9 4^6^CDAX^tB'J-9--5=-(DflJ^TS&l : 2 7 7 
~3 0 8,#M)M5. 2:M5. la)j|^;^7^-r^<^>^iffl^cov^T#;iSoZ: 

• quote (Ag, Al, Src, Dst, C, D)tt, BtCt-DT'lnC^ 
^ttAltCioT, S r cii^^D s t t X Bif t ^ ^ (^n ^ C ^ mn i^MlS A 

• dir (Cust. Ac, TelNo) it. x'JTn-KACfc<fct>*«fS 
#-§-Te lNoi:LT*X^5?V-Cu s tC0S^^t5:^"t. 

• areaCoade (PI, Ac) SmPllCgg-t^xU 73 - K$: 

rj - )V \^\^ z3.-itt t^. fetA.^S'^rOSIS^^^jX^V-SrfaM-rSCLAS 
S IC<IE;i:<5!)y'y^4'>r:?'<OPi®5:*-r'&c tSjgJcu s t ome "T^TOT 
>^ -Jf V - <fe tJfiltB'J If e> « e> -^HE^t; (disjoint subconcepts) bu 
s iness-'f>res identia 



9-503088 



nt ih u s i n e s s (D-*)- -fmi^) t fj: & ^ ^ IZ-Mm ^ n> quote<Z)M't4 

'7-;i/Ft:rj.-tCfet-t&CLASS ICg)^M 

CLASSICli, #S5C(Z) 1 S?i»ga)fB^O ^ AT'^Sc ^ □ - ^'N' ;b 

A S: ffl S Z. il tc (rN < o *^ © jpj *^ S> S . ® - S *ij ti . K >i -r > 

:>i -f > ^ 7^ ;!/ 1 1 1 ® - ;v K a -SP^ttltiK b T s 

Kl^litt, K^-f^^ET^^l/l 1 l®«^gHi2El 1 3feJ:0fi>^^i*/*^y h U - 

i; 1 1 7 ic j3 t-t SS!!! ?: ^ Wtc«ii < . «f L v^ * ffl <D -9- - :^ *^ 

L « b ti, ^^a^T^-f «y s/ 3 > h 'V *^t^^^^^^c^-f So ) 

, {aA>''^-^^■3>0•:?-;l/Kt^3.-ll55:^>^^JffiL/Ac^^^:#x^>T'fe5e> 
^Stbussiness typetDfc 

«>CD7-f5- r«^iffj -»f> rj5S;^^ttj S:;t-rSbisiness<D-9-^«lt^i:b 

T^^Stl-S) ftl^^bu s i ne s s33J;tJ^a i r 1 i ne a gentS:■^^ 

fc*«l^|i@®?:#AT«^S. n-if-*^ (M^4bu s s i ne s s _t y p e o 
V>T<D7^^- rtfiH^ri & ^ -r « S; * >^ yet^ t L T S n S ) tra 

vel agent©«ffc'5:l5E;g:&iiifinUfc^^^^^ CLASSICS buss 



(32) 9-503088 
inessj3J:tfairline a g e n t t. <D ^ (DWi^VS M m t:^ ^J^i^it 

(URLMtt*^xhU>yftp T'Mi&'tS WWW_s i t e © -y- ^ ^i? 
^S<fce»^«^$ns) ftp _s i t e^?:^tfM;§;PiM«:#;iT»-5„ n-if 

-*^ftp://research. att. comilbTURL T' WWW s 

i t e®#JtUTa);f-;^i^"a:i7 hSr^UttftS^, >>^5^A«*fe, f t p_s 

tSt^^^'ff fgtC l-t S ^J^-tS (expressivity) CD S 5: ^ M 

^ i: <fc U , IBiin J^" i^x-r ^G)*gmhU-C> -g- *t © ^ $t 

It (-t-;&t)*>, <|t^Citt«t;t;C2S:-^tf*0 ^CfeV^T*^«:U^3£■rSo CLAS 

;6^e>, t)tit>tvO?)9-;i/Kli'n.-lC^3l-tSCLASSICa)^ffltC 



(33) il^ip 9-503088 

^■tS 3 i: ic J: y , mm^-:fi>:iLi7hymmi^:ki>, b Ai^ o r , :i-zfi^aii^h 

ZlCOSffi-ett, tJi ^9 & fS ^ -fb 1- S it) tC, rk<Dm^<Dt§)mm (conjunctive) 

OW :- C(P). E,(^,) Ei(X»). 

E jli - K a - M^W*^ ©M^® **5^T* »J , C v^-& 

t)-&(omm.±(Dmm^^X'& V . x, y. xi , Xktt, ffii*ij*^> ^ 

M5. 3 1 0 0 0 K;i/tATT'-n.-y-i^/)^t-b->^T=r 

® T* S o 

queryQlame,AC.TeWo) :- quotefA^^/, 'Newark NJ'. 'Santiago. Chile', C.D). 

areaCodeCMlami, FL'^O. dlriAg,AC,TelNo), 
iiam6(Ag.Name),C < 1000. 

r a V e 1 Ag e n t i:!&SJ:■^)^Cft!I^^JLTV^^><Z)T":'-;^K^:^'^-CD^;^ 
t r a V e 1 Ag e n t Sr^aStlC^M-t^tjroT'liJfcV^o 

•zT'^jz^f; ^ -fe xi-€> z: itlKD^:^ <fe MiS Jc *f fS: -f s 



(34) 9-503088 

asfBSEi 1 3iciBizE3*vfe^8P«)«$aasi 23{c#«-rs. it^saii 23 - 
(D y 7f y hizi5» s> ^ ^ zf^ -J h x^&^mmmts.m 1 1 3 *^ e> -^--f h r 

, i^-^f Kffi^RCDiEiSl^fBM&i^^Mil-r-S. ^- O J: e) IB jzE :i T- li -y- h IB 
EI 2 IC5^ $ tifc <k e) ic, i?* Hr^ll*fe#yc33t-t S-9--f hISizB 2 0 1 
i!??5:<il=fe;J!>C<D2o<Dif-<^®1f$g5:-^tf = 

^gp-y-^f h*^^^ie)i:-r-5ll3^R±a)ra<'^-ir*3-&©-y-^-fe'y ^^:^t-Bav^-^ 
fc-&?^^205a)-fe>yh (0. . n), 

M 5 . 4 : fil^ifTW^lltt, mm -travel _d ir (Ag. Ac. TelN 
V^ T 05 f^^ >^ ^ >y ^ 2 0 3 tt. f ^ T <7) fi^^ S ^£i> HT' « ^ V> , rwM^^ 

zicD]&K^7«^a^tcovAT<D53VN-&t)-B:?^^2 0 5tt, zia)^^as*^2ajS(Drpg 

V^/N'y^fVfiJiSit^aSli, Kl#bigapple d ir (Cust, Te 

1 N o ) -S = 

Z.cDBB^^CDI^^X^'yi' 2 0 3li, z:(^K^A^2 1 2rcUTr3 - KlCfet-?S:*:x 
4fV-C!)«i5S-^S:#tf3i:$:fiS-r-&,3!in;tT, p^^^/<^yir 2 0 3 li, 2 1 
2xi; rn - K^cj3^•^■€>;!J>^^^v-®«fSS^^cov^T^^'a:^t^S:*■r«zli: 



(35) 9-503088 
^m&-t & . 1- J&to t>, b i g a p p 1 e _d i r fC#^S L ^ 2 1 2 x y 

il&ifc^t-SOlcra^^-^fclir^a-fe^vy-lCtoT^ST-^jS. 1 9 9 4^KR- 
9 4 (D^^P^OyO . j:. h V ■< ^ — (0. Etzloni) , K, dr-;i/-r> (K, Golden 
) fcJ;tJfD. t7x;i/K (D. Weld) (D ^||«T#$®v^■^■rv^'?□-XK1fl:#^t^ 
(Tractable closed world reasoning with updates) j S: # <Z) 3 il . 
^ 2 0 3 <Dl^m 

B 2 0 7 t. ^n'^(Dm<Dziif^^6i 2 0 9 t^m-t^, is-^ L^^m^mo)-^)- h 



CR(r).R,CX,) Rk(Xt) c CeW. E (X) (1) 

C«(y),R,(5,) Rt(^») = Ce(X). E(X) (2) 

Cji(«.R(i) c C£(?). E,(X,)..., E*(Xi) (3) 

CeW,R(X) = Cc(?). E,(X,).... Et(Xt) (4) 



j&L) - ;i/ K tf n. - CRfcj:t>'CEtt^ mm^^M. i*--if-mm 

^i^fe J: tJf C L A S S I C«iE;t:) 5^ "T » X {rn^:SC^m *) . ^L) 33 J: t>* Y 
^^J5:e>«:v^. -r;&:to*>, XCXiU. . . UXk. 

(projection) $:a^L, liHtS-^Sr^f) {Cj:Uei?SlC#e>nS=b(^-e$)S, 



(36) 
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T-fey, (4) ^ y ^ (DM<^it, 

T' -S o 

it >( (1) feJ:Of (2) tD^3ltt, ^5J-f^ (3) (4) 
©,^.T'M^S. S*J(^2olj:, if© J: e) tc L T C - ;b K - gg^<DE^;t *^i?--f 

TV^SZLi:S:fi^f'&z:i:T'$>S.W. V h ^ Z/ (W. Li twin) , L. - f ( 
L.Mark) J: N . D - V n >^ ( N . Roussopoulos) CO r v ;i/ ^ ;i/ 5fi S - 
^? — OD <fiSd^ffl "I titt (Interoperability of multiple autonomous databa 
ses)j 19 9 0^9MACMziy\^a.~T-^yif'*)--^4 2 2 (3) :267 

>f >^ (3) (Dmmt (4) ®a3ii;®K#tt. -r ^ (i) commi^L (2) © 

M5. 5:t^4^4^tLCDjK^7^>^h(7^Jgffl^cov^T#;^S= ^^-f^^-fTh-fhlft 
Sli, 2o(;Dif'1' hm^2 0 7 : :7^-fA'^:^>r h ^^(Oy^ ^ h F 1 tliSr 
c:6'>e>De s tT'fe-5:ii:&^R-t-f bn 

flights (Fit, Src, Dest) ^^-f/'^-f:^Whln;^COit 

E^il* -S 3 t f b n quote (AG, Fit, C. D) t 5: *l « f <5 

. V-)V]^i^=L-m^2 1 Iquoteli. rk<Dm^ (1) (?)rt^X^^y^20 



(37) 9-503088 
3 ^:fflV^T^^■>f hB9^f b n f lightsfejct^fbn q u o t e CD W ^ 

fbn_fllghts(/7r. 5rtr, Dest). fbnquole(Ag. Fit. C, D) c 
quote(<4;. 'Fly-by-Night\ Sre, Dest. C, D). 

Z. <r> Pi^ 7. ^ V f 2 0 Z \iS. . BS^quote{Cfet-tS^f>'';i/*^g|^fbn_f 1 

i g h t siSiU^f b n q u o t elcS3l-tS4»>'";i/S:iie-&t-S;ii:tC<}: *J^ffi 

^cfc^:^Si|!^^ifcMII%U^co^^T(^)■r'<T©^fS^^i, B90^f b n_f lights 

^<k Of f b n q uote^C#^EUTV^^►„ ZKD^^J&W^li, f^OJ^^ (2) 

«)P«3^;^'<^yi' 2 0 3 $:fflv^T^^$^^Sc 

fbnJIights(Fi:r. Src. Dest),tbnjvioXe(Ag. Fit. C. D) = 
quote(/l;, 'Fly-by-Night', Src, Dest. C, D). 

^SI$-9--fhB@^t ravel d i r {± , f T <7) ^7 3 «K> S? ^Sc V ^ *^ . fi5^ 

ifTf^a;il(^ 'J >^ h «:-^tf, z:^itt> 7^(Dm^ (a) © rt^:^ ^ & ffl v^ § 3 i: 

traveLidlr(i4^. Name. Ac. TelNo) c dlr(Ag. Ac. TetNo). travelAgenttA^) 

tiame(Ag, Name). 

|^^y^'<'y^'203 {*, hK^t r a ve 1 d i r*^9-;i/KtfrL-K^ 

d i rfeitJ^t rave lAgent(D^i^■&®•^?•:/•fe'y^^:fT•^c:tL/TV^§3 
i: & jzE ^ T VN S . 

c«(F).Ri(x,),„..Rk(x*) a CfW. E{X) 

C«W.R(X) a C«(?), E, Et (P») 
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taJa_dlr(<4^. Ac. TeiNo) a dlr(A^.ilc:, TVWo;, travelAgent(A^). 
taJa_dlr(4^. /Ic, TelNo) 3 d(r(A^. Ac. r«/A'<>;. InsuranceAgentU^). 

Ktr3.-B8^t r a V e 1 Ag e n t^CS^■t'2>^V^■&t)■^±^C#;tS^C^i5^ffi-e^ 
, ^± (-^SE) ^ >f A' - 35; ifcogift J: U , ■y-'f h B9^®?'Jffl'5riB^Pp9i'^ 

zL - -y--f X > X >^ l/XH 1 ^ J: r>* 2 J. D. ^)V7y ( J.D.Ullman) ® 

liCmfl^lCtt, k]KIIS^RJl(7)Pgv^■^t>^^?^^2 0 5mR^i. T;i/7r^^yh { 

=fo L < S SSC 
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58WtC^A-6@9^ travel _d i ^±<Z)rav^•^*J-B:(D■^^•:f•b«y hS:fi^-rs 

possible^ueries: travel_dIr[b///6/]. 

rav^-&*>-&?^^2 0 5 b f f it, !i^&(Dmni^mjSf:^^^^ixt=.t-r^ii, mm 

^1^gI5'»^ai;!)^S56WtcllI#•tS53v^■^t^-li:©v^<o*^*^^^■-rhK^tc^3^■^•S^ 
(indices) ®*S&'l4J&;i:*0^*'J»Cj:U^&«WtClHl#$tv«>«-^*^ 

mz J: ^ izm^ X' ^ ^ m t> -ft (D •:r V h 2 1 5 ^9\-mmmmt)^m& 
T' s s <fc e) ic f . 

t r a V e i_d i r ^ m^t ^ w mu iz ^ X ^ X & . :i<Dmmm\t, m 

v>-^t>-&?^^b f fi3J;t>*f b f®v^■r^l*MC3S■&-r*R3v^-&t)^^5:S566<J^c^ 
^•5 (M5. 8#R3) , e>©^v^•&iD^^:?^^^i, fF^ $ ti 3t pa v> *5 -& 2 1 
3(D-fe>y NS:#Um-ro L*^U>5:*^e>, b f f^Cii-&•t&^V^-&fc1^^C^^«>z: 

, f b fizm'^-t^m^^-^t)-^iZi^^i>:it\t, -9--^ hBS^t r a v e 1 _d i 

efficient_4ueries: travel_dir/l>j07. 



(40) 9-503088 

o 

^/'□-/•^;i/-<>'7:t:)i-i/a>i/>^.5=-Al 0 l<DrL--y*-(i. z:odW?B®{4S 
Sr^BlHe'fbt- S . L L , t7 - ;i/ K 

^ ^^ (D T' > Sl^ff $ ^ iMSiS-fb tt. ^ v^■^ tJ-ti: ic s {c 7 -fe $ 
tt, ^l^gPlf ^®^<3DT ?::g/Mc-r& i: e) tC-9->f h iB « ^ •ffi ffl "t S V^ 
jp-frcDlB^ : El 3 

{C!i:;i§fc«)CD|tlB$:±fiK-rsri:i:> Z. (Dt\m ^ ^ h t. (D 2 <D mm 

?aiitciBi8 3 u b ^ v^lt^ $ A^o) if e> ■& n^-t s. yn 

v> j& vN(iDT*, 59 ft® tt> -b- -f h gg^ic j3 t-t s e> - ;b K bT 



(41) ^^l- 9-503088 

UXA30 lit, B8v^^t>i^©g5•&lH;^^*^^^£3feCDS&^:ffi^^TS^^34^fc&i:, 
Hfr-ts. T;brr u XA 3 0 1 tt, gpg 

ICfct-t&^aa (conjuncts) ^ tl tv «: fP filS "T S «> ® -y- It ® 5: 1'J Jt "t S . 

5: ^ -r -5 iS ^ fS. 7;i/=fUXAli, 1 9 8 8i¥3^(Z)-5='-^f^-:X2/X-5=-A 
®®aiCB5-r-5ACM>>>5KS^"'J'A<D#?grt, K. A. =^V7.a>^NAll.\Zi5 
W-5-9-:/rf-;U&^l::;Sfe«?)®7';i/:JUXA (An algorithm for ordering subg 
oals in NAIL!) j 8 2~8 8 ^ - i;? IClB M 1^5 tl ^ $15 M V^ T , ^tCfeSPa^^ 

n -5 « ^ IC «l S -r S «b ^ =g Jj£ 5g T' g s „ 

T ;i/ rf U X A« 3 0 1 li, (sound) t ?> O iZ UU ^ n ^ $fm ^ ^ ^ 

■tttcM-r"g>lll^«)Ili;§:T'feSo •t^X<Dtj^\>^^^:^^V^tl^m^ (1) ( 
2) <3!) =b (^) T' S ^ . ftM «: II^T-r S :i i: =fc * fe, ^ v> # -ti: tc *f -r S «I IB 55: 

* ^ ^ T' -& o 

LA^LJ&^^ib. T;b:f'JXA3 0 iTb^^v^-^fc-frtCfcl-JSIfeaia (conjunct) 
10:212 {— a. - 3 - i7 . V>/^«y^>)X^Jr3-K^Cfe^■^5SK^^ 



queryiName. TelNo) :- travdAgentCA^J. dIr(A^, 2/2. TelNo), nami{Ag.Name). 



(42) 9-503088 

o 

nyVAiName, TelNo) = traYelAgenfC^^). dIr(A^, 272, TeWo). name(A^. Name). 

trn-Bll^t r a ve lAge nt, d i rfeJ;tJfname{Cj3t-tS7:/;i/5:S'J 
hTb^T'^-f, n y T A -9--f h M^fi, 3 o G) 9 - ;i/ K tT ^ - W 0^ -5" ^ -f IC # 

(3) S3J:t)t (4) 0Dp«g^tB32E®#^EtCfel-tS59VN-^^ii{C^A.<5fe«)a) 
^•t S 3 t Tb^ifl^ilT'S) So :^^^SI5!S (class) CD t) "ti: « IS tc M < 3 CD K 

NP^^ (NP-complete) & ^ tf^ . ftfel^^ZLT'SUgStlfcT^l/rJUXAtt 

# ^ ^ I- «> c 

K v^-^fc-tt i: (1) feJ;tlf (2) (D p^^x ^ ii 

^ilA^T'^S. 1 9 9 2^6^;!7U7*;i/ — 7'^fli^>'^-r3:drc07^-^^-:^2/ 
J^^T^ACDMStCMI-S A CMi/'>5i<i>'5 A. Y. U tf -f (A.Y.Levy 

) feJ;t)fY. -^^y (Y.Sagiv) ® r ^ - >5f D IC 33 t-j- S ifit * « t % ;g: (Const 
rains and redundancy in Datalog) j t > 1 993^':;i/>h>DCCD|gll 




(43) 



9-503088 



m'f - ■St ^- y^t/ y^T- jucomMizm-^ i> A CM i/ y :i< ^ A<D^mfH. a. y. 

U l^W (A.Y.Levy) , I. S. ^ a. - ^ >y ^ ( I . S. Mumick) , Y. i^" ^ 7 (Y.Sa 
giv) iSJiXfO. (CShmueli) ® r - ^ a i/'fifc !g tC J3 l:r S ^ ft , 

ra V^■&*5■ti^ PJ jH4 j3 J: IX?^ M^S (Equivalence, query-reachability and satisf 
iability in Data log extensions) j t . 1 994^9^f-U®-9->-?-T:J(D^ 

V -'^ - vt"- 9 < - :^izi3^^ ^mm^nk(o^m\H. a. y. utf'f> i. s. 

*^_5.y^^j:yfY. -y-djf^® ^i2Ee|$^iJ^cJ;S5av^^^^^i:aii'^b ( Query op 
timization by predicate move-around) j il IB $ tl S ^ ffl S » 

■r S D ii «?> (containment) ^ V^ iir O # ^ «l A. S: # S ;t «b JC # $ 4x S 

■5=- T' , U i^' :h ;kZ) v^ -ti: <D 7C S U -7^ ^ ;b ;?)^ y 4x S o Zl 4x »^ 
^ -6 i: , U :^ ;i/ Fra ^^ *5 J; *J ^flf S (c ^ y ^ v^ ®f ^ A - 2^' 3 > 



M ( = , =!fc , .< <fc ) * V^T J: V^, V, V i, . . . Vml*, - 

^^5. 1 irkCDm-^. 53V%-&*3-&Q' \^ =L-V = V I. . . . VnSrfflV^S 



(44) 9-503088 

SSM^Q' Q' U ^ ^ ;!/ U BS^ < 3 t *^T' ^ ^ v^#-^, MSPfl^tc 
® /MS S T' S> U , Q tC ^ b ^^ * * T' -5 . « ^ ^ X. » , J: »J Jfc V ^ U 7^ ^ ;b T' ftfi 

:- p(X,Y). po(Y.Z), pi(X.W). priW.U). 
\}(A.B) p(A.C).po<C.B).pi(A.D) 

9fX,t/) :- v(X.Z). pi(X.W).p2(W.U). 

< Zl « T' ^ «e V^ o 

^*^UT-^;i/0-y-:f-fe>y hi:tr3.-U5^5;i/CD-fe^y hi:5:-^t^5Sv^-^*Ji±i:l^§£ 

w T' s o u 5^ ^ ;i/ CO St s: M e> -r 3 iitc M.^. & e < ?^ ® ^ tc j: »j ^ $ ti 

J: e> tc, v> 4o -Br e, U ^ ^ ;b S: 5? y BS^ «; ^ ^ T' $ ^ S ^ #1 ;i I* «: ii 'fb 
M5. i2:M5. lli:ra^a)rav^•&*J^±^:ffiv^T>?kcz)t^3.-^:>t-rs^l'K 



(45) 9-503088 
:-p(A,C),pi(A.D) 

*^ T* ^ s . 

q(X.U) v(X).p(X.Y).po(Y.Z).Pi(X.W).P2(W.U). 

o 

^^5. 2 : V = Vi. . . , V m?: ffl S Q A li, Q' *^ U 5^ 5 ;b v ^ 

M5. 13:^J5. 1 1 (Dm^^-^ti'^ill^^-iZta^X. rk<D\^=L-icmir& t 

UjfA,B; :- pi(A,C}.pi(CMpo(D.E). 



(46) 



S^s^ 9-503088 



, -e CO J: e> «c u 5^ ^ ;i/ © 

51 0 BS^ < l-'^T CD U X ^ ;Hi%:KT'S> S r i: *^«iE$ tl, J:oTT;L':1'J 
XJ^\t^\zmmX'^^, ^S3, CD J: e) ® ^ , Rav%^t)-&(D »J SE^®^ 

rfUXAi;^=btc. t)ti*>ttCD7;i/:JUXii,tt, 

9(jc) :- pi(£/,)..„.p,(l7«). (5) 

(D t CD T' »J , CD tf - : 

VJ(Z) :- r,(W,)^...r„(W„). (6) 

± sa jS c S3 T. "r= h i'z') «c*> T© » -r -?? k 

S/M5BCDSS#|^ tc li, T' ^ S PS U # < U ^ 5 ;i/ & ^ U 1^ < w T' S „ 

i;ic;i/-;i/ (6) (D^m^ m ^^t^H^^^ ^ )^ - )^ ^ - -rj&fct.. 



(47) 



iRp^sp 9-503088 



flW :- p,(c7,) pAUn).ri{VO r„(V,). (8) 

a J3. TcD Pi(Tr;>*{j;Vri(T^y)©^;6rt3Sto*v« 

> tr ilf ti. %f/-:S-)\rrj{. "V y) (±. ( ;i' - ;v ( 6 ) 6> e, ;u - ;i/ 

(5) /SO)) #^l:;JA«bv«yt^>yhi:ra«S©;l/-;^ (5) <Z)-9--/=f-;i/ic-r>vtr 

;v-;v (5) ©•9-:?':f-;Up/(Trj) tt^tt^-Hx -f® (<STcD) 
-f-^-y-C**), t) -r if' 0 r J ( ) 'J5^5;VTf*)%5. ^Tt! 
P/ClTi) 's. -7 'J > V i- ^ '} 7" 7 )U r J i j) (4. P/(ir,) © 
(■t'HTS.at^i.*. **T,ai1.®Sifiai4, Pi(7ri)©W(i8©ffilS 

©Vi:o4fiV«U. py(Trj)®f't>BafcL/-C#ffit--2>. **>N A 
*«&-»-:/:^-;i/ry("V"^) iiV-;!/ (5) ®BIW©-9-:^::^-JV-^^ 

z. o 



(48) 9-503088 



# -^^ :r U - /I/ r i iiPi(l/i) i: {± b ^ ^ 1- 

^^5. 4 i-fe^vhNtt. r^(Z)4ocD^f4^S:^fc-rS{BPSc^-fe^yhT*)So 
1 . (ff ra ^ i# :t 35: v> p 1 (1/ i) t- T (±s ^-i^ tc: 
2 . r J ( T/y) A* p i ( TTi) ® ffl *3s r J ( "F>) *5 P i ( 'O'i) 

3. ^k(D^y<x ^m^-t & ^(D tU'&r ^ . 

• Pi(T/i) CD^ra(±^ 7'-^^^>b(&ea/tc:*5tt^^lfe'i/ 
IZ(D ^^t>tl ^ o ) 



9-503088 



L fc *s -3 T, p i ( TTi) NPtlcib 
4. p.Cc;i)*«NWCS>»), SSRDBSpiCCTijtiatsniittS 

pi ( CT,) ttSfcv JVrtCfc*. 
«rX,t/; :- p(X.Y}.po(Y,Z).pt(X.W).p2(W,U).p(X.C).po(C.Z).Pi(X.D). 

U7=-^;i/P2 (w, u) #ra^:^$fc;&v^fe^?)^2xi|T'fes, U7^5;i/Pi (x, 
W) li, -E-(0#r^*^ (P2(W. U) tc^fctiS) ^S5(WS:-^*^^^®T', l&m 
tc w & ^ # 4 tc J: *j n T' s . o * u . ti e> <z) 2 o © u 7=- 5 ;u n » S /Jn 
m ^ m ^ ^ m ^ t:^ isb K ^ n i)^ & & o 
nmis ^v^mm^com^mt. i 9 9 5^5 b 2 2-2 5H*'j7;d-;b-TW 

a)#?BtCMe>tlSA. Y. UtfW, A. O, :iy'r}W-y (A.O.Mendelzon) 
, Y. ^^y^ D. (D.Srivastava) (D r tT ^ - S: ffi V^ V^ to 

■^OyM^ (Answering queries using views) j IC j3 V^ T M tl -S , 

aSO^^J&lt^tt, (?^^ (2) feJ;tJt (4) (D7.'<>y^'«:ffit^T) ^-^X^v 



(50) 9-503088 

M5. 1 5 : h (OmmK'D\^X^Xi> . •y--f hSS^t a _d i r ^ 

K®f^T(DfiRtTf^a0«)UXh$:-ir*, -y-^f hM^b i g a p p 1 e d i r 

1 2 V 7 a - \^ \H <D -t 0 m Aj t> iJ :^ ft - (D V 7. h ^ ^ ti t ^ S> o 
ni3(r>'^^ hH^tcT^'-fe^^-tSziiitt. 2 1 2xuyn-Ktcj3i'tS<l^^<^ 

tf^ \^ tjiii^ ^ , bigapple d i r tC ^ V^ t> -& S 00 I* + 4)- T' 1* Jfc A'' *j U 

SDi SDn5:«IS^-t-&= ?^^K>{C, ^tl$:tTe)T;i/=rUXAl±, rj>C0 

ii 'J T* *> -5 „ 

ii-K^-rSo a^(^T;i/=f'JXAii, (2) ©p'g^X'^^v^O) 

-lr'yhSDE= {SDi, . . . SDn) ^m^-t & . 

Ci,(?'). RlCxi).... Rl(xi) = Ct(W). E (HO 

1 S j g n IC o ^^ T 



(51) 



9-503088 



(W) t*©<t^*-bs/ ^3»«#^E■^■*fctf>©«4)B^,^®J*tJ»«^:•r 

a#a (disjunction) J:C(T*^) *te6r*ci:CJi»)fjn%S. ) 

^ (2) 0D|^^y^^•y^2O5$:ffi^^T3^m$inS. $e>lC, C" 

( «: C ( T7) \ C ' ( TF) fc 1- 4. ®J W « J® C " ( 6 « & 

VNTT=fo) T'ttJ&V^*^ T;b=r U X A(^^StS ti, 59 <r ^ t> it «!l iii«J * 3g J: -y- 

e)^^W53v^-^*5-&ftiin*, ^^<7i - ^ K - :k 7.^ h.y:f >T - n y 
^j5. l6:J^^c^75>f^cDiSffl^c•^v^T#;i5.^^c(Z)B8l'^■^^^-&^*> :^3.-3 

query (AC ,TelNo) : -areaCode (' Manhattan , NY' ,AC) , travel Agent (Ag) , 
dir(Ag,AC,TelNo) , 
rav%-&fc-l3:|^lC#WtC#^EfSftO»?J^^t r a v e 1 Ag e n t (Ag) 



(52) 9-503088 

sua T'fe S z: 1^*11 T-feS. L*^b«;*^e), (^tr^r^lc^v^TO^^SW^ti 

€.) t7->n/Kl^3.-ggfi^a r e aCo a d e^Cfe^•^S^^•:/;l/^Co^^T^D^ii*^5& 
ej J& V^, 

UA^L'fcA^ej, ^^■:/Bgv^■^t3ii:a^eaCode (' Manhattan, N 

Y" , AC) i^^msi^ti^ AC(Dr-i^(D\^y'r>(yif ■fej;e>i:* 
2 12) ti. xU7'n-K2i2i:;tf-&=fo®CD*^{cBa*7^-Y^i'h'J'lt^i!SC) 

<OJb^^c•^v^T^ffi$tlf-'(»S:^^^cS^-^^!lL, ftfi^J-t^to-fe^^f^r^tcfeVNT, 

5 . 17:unitedAgentj3J;t>*americanAgentli, ^ 
;g;travelAgent(D-9--:/|5t,-t:tCiK-^L/J&*''ofeo rL-^^-5=-^i'F 

T^So n.:)- >f 5^ Kla^lt^a^li, n. :h ^ >y K M^f^S^ tc o v^ T O U 
hU-9--l^Xu a d ir (Ag, AC, TelNo) T?lU:*;> 

a dir (Ag, AC, TelNo) ^ ^ S h ^ ^ "T 5 . d ^^ 6 O if h 

ua^gentsfiA^, AC, TelNo) c unitedAgentCi^iAdlr^itft AC. TelNo). 
aa_dir(Ag, AC. TelNo) c ameiicanAgentCii^J.dlrfA^, AC, TelNo). 

^tLai# (award-winning) tfUm^MiS <D ^ (travelAgent 

query (Ac, TelNo) : -awardTravel Agen t (Ag) , dir (Ag , AC , TelNo) . 

awardTravelAgent (Ag)©!^^-?-^:/^*^, rLr^-^-r^yK 



(53) <Rp^5p 9-503088 

(Dmmit, -^^ SK^^a a_d i ^*^Rgv^■&t)■&^C^g:AS^Ctt>Fii^jO■r♦feS:li: 

if 0) ^ ^ iz ^ n ^ t ^ i)^ at . i;xr izm^ o 

^ a - A )V 2/ y * :i - i/ 3 y i/ 7. ^ 2>, iz is {-i ^ s. y if m t> ^ 

Sr-y-^K-hi-sfctfxDHZOTSffiti, ^mmmmt)^^ y \^ ^- -it ^ h ^ - iz 

s s « -r T' s o 

ji^-rso z.<Dmmit. a a a i i)'^ ^ A^'ssm^j^^^m^ tiu^<Dm^iz^» 

^SiSLM (Information Gathering in Distributed and Heterogeneous Emvironme 
nts) iCggfS 1 9 9 5^AAA im(Di/y7iii?ryj^(orj-ei{.yif^- ^tCa^S 

iT U if A . J -f n V (Craig A. Knoblock) ^ iit^Y uy • Ub^>f (Alo 
n Levy) <D ^ i%mm (A) 5: flX « "t S « ^ © * ® ^ JSl «; W V% t) it S (Effi 
cient Query Processing for Information Gathering Agents) j ^CS'^V^T^f^ 



(54) 9-503088 

r iT'atStlS) ^9;tI tC T- S tl T V^ S = ^^li* ^c, S/ 7^ A 1 0 

1 *^AT&T Bell <Dm^m<DAJl^miZi5\-f& U-ti--^^-T'feS. D> 
• (Ron Brachman) CO ffi ligife t/ B8 V^ *3 -ti: S t-t ^ 5: % 

t) V^ T ^? t) 4X S . 

<R^^i 2 3 s K^-f>^7^;l'Cs^wfe^■t■£)i'^:^^co^^T<Dv^< b^^^) 
-rs. lE^tcti, s tt, ^9:tI r . . . r Si,<Dfcft®^5;iU'7 ^ - 5:Si^-r s 

T J: V^ . i:* <3D ^ X J: t>* iil *^_s_7!>^ 4x o V^ T » o T V^ S o T © If 

mn^miziy ^ I o l{cJ:^;#•5zli:(Z)T-^SW^®a!ii^cov^T,*fc 

^ > - i/ «y >i > A - T- ^ S {@ A ( ^ x ^ > - T- Jfc v^ ) , i: ;t « 

•7 ^ - Sij«)0 A«)^9:f!l tl«) S t> y t) U < It-e nJSA±®<a A, 

a> • •:^^«y^V>©mM$t (affiliation) AT&T Bell Lab 

s T' *> -5 „ 

•!?->rx ^ ^ «)-y->f X* «fStJ«) 7 >f ^ - ©IK. 

^ X * titatl® 7 ^ - * t-t S ]ii v^ 1/ K;i/®ft!l$?J^« (fci:^ 



(55) ilf^sp 9-503088 

M tC o T © tj O "T *C V> o 

y -{ ^ - #)£®'»|g2i^cj3^^Tg|J(7)MA<^^S!tIS:tl«)St>i:^J=foL<^*-e^^^^^ 

±® O A. 

mmO^i^B e 1 1 LabsU-l^-f^-V-«:-^tf) o 

v> < o A^©'^^->^T-^i. K >^ > W# V - X If $g J: tJ^ « ^ Si IE izfi 

^S;lFJ^<7)7-^•5-^cov^Tllfcs^i-^^ ^ -t s f)^ T <D tc ib <o y ■{ - ^ tii)-^^ 

s<DT', z<D ^ ^ z^ommn'^izm mx$> . L^Tb^oT, -^^ f>*ifew$8aiic 

l-J M S: M o W ■& 3 i: It ;!>^ y «^ T' S . 



(56) 9-503088 

V u - i/ 3 y i/ y iiin © K ^ >r > ^ t^;!/-*^ o ±M i: ^ S ft ffi ■HllgjfcW 

J: -5 tc -r s „ 

K pi > l^^;UG)«!lil^J*^tt. fe s -9- -/ =r - ^3 ?k ^ f!l PS S: J!£ If s 
z: i: (C d; y ft ffl $ n & . r 4x , M *<I «) 3 > >f ;i/ 3 4x If ^ 5: 

ftffl-t-5f^45ytc|&Wlciag!I$4x5i^A^1^«. M^^±o^m^^^i^-^Mmitxn ^ 

( * tt^^f|JO 7 ^ - ) (c o VNT (D^M^-W^Bli, ^ X (*fc 

o 

V>-^toi^«!.a:/^i£*^M*!:S0 2 (D?jk7t; (dimension) tt, K ;^ > S3 «fe 

f(fi'»^aS0Dt3M7!)^e)itlfl!lStlS= D^-T/^^y^V^tt, AAA I 7 

xO-««M^c^^^TM■^^:^e>4^f[fi®^, a^^l*, iRA^AIU-b--^-v-<^-b--/ 
^^XT-^2>^'^XAAA I 7xn-<7)^>/^--efeS:ii:5:JitS!lT-g-5„ ^5 



(57) 



9-503088 



T ^ 3 S o 

• > i^ico ^^T«)^^^i, ^ ^ S: igvil i: i- S -b- :J - ;i/ S: ^ 8tb -r S 

>«)S=3SlC*f L T 2 , 3 ®|?3®«#«m S: lC#;i*&«?), -e ® J: e) tC f S :i T* M 

^v^-^fe-l^ft1i^&l^&a<;{C!^fig^r■s>7>)l/=fuxz^ ; ^4 

:^ * A> ^Cl^ o T , la 4 ic at $ S T ;b rJ U X A li. If 1 2 3 S »-t ;t 4^ 

e>nAc-9-^ltli5:Styi^<7t«)fC'ii<. ^L,<j^^S^lPg^^-&fc■e:it®?:l&«^^c 
|8*$-&sa^a)T;i/ir'JXA4 O Itt, *-f«&3RC0g[i5fetCJ;oTgf-&WM;¥5:^^ 

S^C[)4^fcoG)73:-X{Ci»<, ||17a:-X4 0 5 TMi, T;i/rf'JXA4 0 1 

ti. rav>-&*5i±a!«5ca)^cnA-i^>T''<' >^/•S:ffl^^■rl&aas:t?fiii■r«>;t«)^c•y- 

:^ItH«:l8^3-&S. l|2:7ai-X4 0 7 T'li, T;i/=fUXA4 0iiiMii-tS 



(58) 9-503088 

1 It y X.- X 4 0 5 t. 4 0 70Dr^T'-etl-e*lCDrav>-&*?1trt®iia«7!>^ffMStl 

r jiziv XL.A 0 1 II ^ ic ^ v> *? ■& & s ?i -fb -r s «) {c ffi v> s -r ^ T 

ti o ft® t!)^ e> t> t o & S^t- S :i i: nri6T fe-s o IIBSlctt, 
iJ: ® -fe > Mt M id y Ac f o 

ii^f^epai 1 9ii, Ei5ic^$*isj:e){c3SiTsrLSi2>ii*^*>^= aisai i9ii 

.5. feoG) infill spa, m^^-^io-^nm-^ ^ ^ 5 0 9 i; ^v>-&t»-&ftliix y 
i^^5 0 15:ito„ Rg<'^-&*3-iirStW1?*W'-^ 5 0 9 li, ■9->fhiS5E2 0 1$:-^ 
t/KB S 1 0 9/)^e>CD^f?gT^'•fe>^.taM5 0 1 (C, V^<0*^a)-t^^ftlffl5 1 2tC 

n®-9-yff]H5 1 2«^Stc5gv\-^fci±ftMxi/'ifi5'^r5 1 9{Ci^e>nS. Pg^'^ 

-^fc-sftaxy-tf^^jt 5 1 9ti, 3ifta>-9->^ttH5 1 2.\zm'^-^^t=.mnu\ 2 

5i2?:^ifT-r-S„ >^ahn;i/A^||^T$4x-Si:, -y-yra^^-^t)■&ie^5 2 3 i;^ 

v^-&*^-^±ftli^x^^•^?^'^ 5 1 90iiAn«^5 1 7icigv, zi4xtt-y-yftH*s^5 

2 3 ^T-Si^L, ^L/T5avx-^t)-i±ft1ii1?Ji«- 5 0 9«)ii*Plf^5 1 TICMU 

, 3tvttj^u®-y-yitHi5 1 2S:il^^^f#^c^^^^T^*JR^<o t-^T^jg^nja: 
■y->^ttiii*^^^f$*isi:, «^t$4^fc•9•y^v^■^t>^^ilem5 2 3^i^^,^■&t>^^^S 

^ 5 2 1 b 



(59) f^^t- 9-503088 

sttSo =b ura v% ft M 5 1 1 am^tmtammiz^^xi&m^ntcLmmt 

ffl2»c^J£ U e) *3Sft!l4-^tf-y-::^ft® 5 i 2 *^|ltf S *i J& i: g , -ftie>(0ll<7 

s, a.--!f->f>^i-7x>f>^i 0 3^i06*^6>8fc^^^cs^i^B$^lSo 

■7^^>t.h:/5':7if602?:-^t/. 0 l{Cj;cT/N-f/'C--r^XhF=^f 

*--7«yhL/, •7=-:^Xh604, i^^7-<>vi'606&t>*>'\>fA'-5=-^XhU> 
6 0 8i:0DiS-&i:LT^g^t-S, «5^$tlfe>'^-f>'^°-7^^:^ hU> 

^ 6 0 8tt. K*3.>i> KCDJSU©-r='r;<. hi:ISg!lt-<2>z:i;*^T'g-2)4:e)fCM'5: 
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■9-;i/-uy-x-a'!r-^ - (url) 





tR#i3 0 (01) i±«#agi2 3fci:'(Die){cg5i^-ts*^?:^^i-S;fe*lcu 
RLS:<K^L, K=J^ 3. ^ > S -5 . U R L (Z) StJ O I* K =^ a. > h 

(i , K ^ ^ > h 5: -y- - tc v% T Hi - 6<J B ^J- t-t -5 A° X * - A * fc ti Rg^? T' 

feSo ®^ s a;\^^vk&-t ^ V y ^ mmm 1 s 0 it. A^iL . mm 
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;i*c5§^©t>i:o<3D||J6^ajT*l*, a--!f--<>^f-7x-f>?. l 0 3 14CLAS S 

I c^M^^^y y^T- {^m<-y^) 109 (01) icg^i^sti> rtvtt'if^as 
Aioiii, mmimwi&i I z ^m\^xmmLm^^t>-t . zme><^if^asiaj2Ei 

istt, ^^^->^>l09;^•:/^^3l^'hi:v^e)2/'X7=•A^c<t■DT^*5$^^Sc W 

nmi&'^\tmm.m\zmm^ i>m'&is^<^^&. mmmmm.\t^m^- i o 9 

^L, ^Hfe^- 7>*^fBjzEt-S«^{CT -fe:^ L> f S 3 i: 5: fF ^ 1" . "If^ 

^7.h . f ^7 -7 A ii )\^ ^ i< - V) , K:^njl>h(Z)-9--fX (p»g^a);R$) , 

CD a fi? ifJ^ H i: b , tc g gft W ic tiM ffi $ n 'Sc v> „ 

3 Mtt ^ X li, -W^aS^SiJtcfe S 1^^ 5:^*3 1-*^ ft # ili t - ;i/ 

K n - 1 1 5 (^«IE;§:<Z)r^lC reiStt S:?S5i-r S . 9 - ;i/ K l^n - 1 1 5 tt, ^^g 

l/-Cv^S„ a-if-li, L«U«34x^)09-;bKl^i-l 1 5tlE.-^T'V^e)^i3i 
K->^i09S:-/^'i7XL^>J. fi3^L;^cV^i:0e) (M:*>S^^^^y^^^co^^■C 
©1t^©©l2^yh«:^ol:tS), z:tLe>cD:/^'?X/fl8^^^u-i'3>tt. h 



(62) 4t^¥ 9-503088 

CLAS S I C^mm^i^ 2^ 1 0 9{i, ±tafC#iM{Ci!E^?>tlT33U, * 

iBi2E$4x6o CLASSICli, t ^ (D m ^ ^ zTi^ h 'iXD Mj^ L 

TMMLTV>S#^3tvyzfaj2Eai>'^y^'<-:^i^XT-AT*feS<. CLAS S I C 

Wio)tzib0mm:^ itj -xM.%:mm-t class i ctDiBizfin V -J <D-mm^ 

$ T V^ 5 „ 

CLASS IC^ili^^t/X5=-Al 09 K^l^>^v^;i'l 1 ltCjtin;iTM 

<D V - )v \^ \^ a. - t) ''J . z. (D ttL )^ V- -Uit :i - - -< y - y ^ 7. I o 

3 {C i o Tiq^Uf^t-J ^ n^-«!t:^a:v'-(' iJf 7 0 8 (07) *i « 't S Zl tC J; o T 
«Tfc'&:M^tM^tt<^ii*n$:-y-Ji< - h-t-S. «t:i:X7^>r 7 0 8 «07tC;^3tt 
S i: y , ^-f l/>f X U - >©:feTaJ:J)'l-:R«'MT'^3 ttS. 

2 2 l*n.-if-*^T-*'C>?.:/l/>r:tyS^a:^' HCD/K>f>^fS^'aiX5^^- 



(63) 9-503088 
ftl^XT^^ 7 0 8tt«f-t«tCLA S S I ceE;i:IEizE«:i!l«fc«)®7*-i^-f 

-XI 09CD|^^^c^g@LJ5;v^. ^ISiK-Xl 09tt:x-if-*^^eicn^'y h 

cLAs s I c (D ^ ^ fj^jsam^^iy :^'r j^cDmfSit^ ^j^wnmt)-' ^^M-^ n 

«t:^{Cfcv%T«#2RiHii5:A:t»1-S 3 i:ic J; oT, X 7^ A 1* S » W C:^-^^- 
^ Q 0 2 h^m.^- ^.rf =y ^ / X-t" ■< ^ & 1 05: 

-^tfo /N-TA-^drX h>^^"i7if6 0 2 {i«Stl6<JlC^^Efi&tC#«£-r'g>WWW>^^ 
'i7-«fii3®i6crs. ^iSi^->^^5'i?-tf/XT'.f^?6 1 0{in--y-lciioT^iffi 
09(D — gP5J-T'S>-5C-;i/Kbf:a-l 1 ^ (D ^ ^ ^ )\^ \^ 3l - ^ mt> 

6 0 2 -sni^m^- T.zf'y / ^ ^ 6 1 o®^^t.6^:fflv^Tt^^f;i<^.o n. 

--!f->f>^f-'7x-^'Xl 0 3lirL-if-*^Ml:6^lCZine>G)i@^?&:^tCX>f^y 

h -r So 

«t.'t:i:x^vs;?:^t)U, 6 14 ti i: / ^^5^ ® -S. B§ «^ 5: ^ t> ^ ^ ^ 



(64) 9-503088 

y t LX mt>^ ni> . »ii^-;^:;^5^7if/x7^^' 6 i o«)t>i:oo«lllttrL 
-•*f - izjsaM^- I 0 9®y-;i/Ki^:i-i i 5®iffli^$*ife±<*®§:ii«t- 

^t';!/! 1 iic^oT^fi8;f-5zii:tc<toT^^'<-:^i0 9icinAe>4xSc if 

6tt, i&ttf, htr^yir, fSxE, tt5|K, URL (T^'-feXffl>'\°:^.) . Ti^-feX^T^ 
, SffMir^r^, 35iT<Z>M«^ ^ L T P«3 ^ O ;R $ o Mtt t/ = iffc^'W 
^2KSBMS:^^^-X 1 0 9 lcinA.S^*S:'>«c<t-Sfe«), ^^^Stvfe K^^ 
^>N*^e>ei&65lcfeSlH4S:ttmbT^iSi/<-Xpfyt>"3i^' hXT^-r ^» 6 1 6 
\H(om^^j^y^-J\/\^^&it>-^^ziHzj^-DXiy:^i^^it:r.(D-fa-k7.ir^-^ 

a -fe X ^ S . 0 6 tc 5^ $ *i T 1* , X 7^ A h tr >y ^7 t ft i: v> e) 
i^x^r hx-?w^i 6 1 6(iM'l4S:9^^L.fci/:^7^-^S:^3SLfe*J. t/:^7=-A-r'{i 



(65) 9-503088 

ti*. % U«S« -fe^fea* L fe i: ^ >^i^ X h ^ IS - if t. e> 
> K'i' 6 2 2 (±ii) <Z)J5c*WC;R{!ls«?ijT-^SnTV%S, 

y^. 1 0 3T'tt, rL-if-iiyN^/A--7=-^::^ h:/5>fif6 0 2 A^e>t>ilo®Kdr3. 

'Wl6 18<Z)J:e)'febtr>y^'$:^^f'5/-KlcKD«v>^-rs. K=^r3. 
>i:yh<Z)r-f3>«^li. A>fy'?-^:Sr:^l-U>i^ 6 2 0 T*fe»J, :in 

^S^6 2 2 T'feS. 

m?Hi, EI 6 ^ $ *i S i: y , n - -y - /\ >f /\- - -r N U 

>ir 6 2 0XliT'f=i>^5^6 2 20ift.6>*^S:3K-<>hf-6A^, ZlCDilS:&i:*J 
^^/s-^ J-^-'r^y^. h-f^ 6 0 2^CSg^S^^T^^S K^3.^> hSr^tJ-tt^ 
©T'*>«>. =foLn.--»f-/)W\>f>''C-7^:^>^ hU^i' 6 2 0XttTH'n>^a^6 2 
2G)i:*t>e»3!)^&^ili'<->?.:/^'?-»f/x-r-<it6 l 0 [fi <D -k^ J - \^ 6 1 8^K 



(66) 9-503088 

y \^ \^ n •:f T iy 3 y \tnm ^ - :^ yir zf :ii hxf'-f^ 6 i esmv^Kt? 
^ y F-^e 2 2<?5tflC;R^jc#iJ-es^$nSJ:e)lC$-B:S. n.--9'-X)^7-fn>6 2 
0t»U<tt6 2 2 ?:^liK-;^.^^C;-tf/X7'-f ^ 6 1 Ol*!®:^*©^ - K6 1 8 

±iBlciE^fc J: tc, URL, T 12 :^ ^ TrI . rt^roSS, Mt^MISrWrS^ Xir 
Ay <D L com <D ^ -< y 31 - P ^ ^ - IZ J: -o X imXM^ -t^- KlCiSggf^ 

•& ttnc US * -r s » 

- 1 1 5 :J<- i/ a >(7)S;i:ili^0J#tt * gK»W^ttm« 1 3 2 (01) SrJi^'t 

-;i/Ktfa.-l 1 5CDSl5^T'M^SZli:{cJ;oT#e>4x«)„ K=¥^;*>h;^)^^ili 
K-yC. 1 0 9 Kta^L^tl^ t^. ^m^mmmm 1 3 2ttU:^i^a.^-«5^A-<5f- 

/N* ^ - > i: )igt>'# < ?:M,ol-tS^<iS'<e54xSo v«y5^>yr/a-l2X(cJ;o 

4x€)o m^ii. A - y it ]^ ^ SI. y h (Dmm (OfH^lzmm-t - V - ]^ t.^ 



(67) 4^5p 9-503088 

*)m^<DX', y y if a ± :^ a \^ ^ =L > h (D h \^ y i7 mitizsj m y ^ ^ 

mmit^^^- 3i i; hx^^-f^ 6 l 6$:iiLT:a.--y-'^ii^'<-^T' 

^.-^f-^i^ili^-X;^•:/i;x^'^x•r'r^6 16$rfflV^T, ^Iffi^ 

2CD*tic^-sj:yii, ^ia^-xy^'i7if/x5='-f it 6 1 o*>e>$&*?)e>tisc:ii 

T' ^ 5 o 

«t:^iBiE5:^3gt-SCLAS S I C-SMilHDT'fe'J, CLAS S I C(Z)iBijED 

V i; izm^-^ tifj^^^^Vf tmmt: < ^•fj'(7)m<D:t ^ u - ^ i)^mm-t ^ . cl 

AS S I Cti7^>^ H«6|g$:t2MWtCj|«-rsz:i:tCj:oTii*nffili5B$:i=F^-rs. 

^\^^^t>-\i:if^iyy^^2^izmit<btitzt^. m^^-kt>-^mw{m I 0 7 im d « 

m^^-^t>it y ^ y if 7. (syntax) $:CLASSICffi:g;gBiB{C^^t-^ 

o zitittCLAS s I c^it^3si/x5='Ai 0 9^cJ:o•rs^ffi<^)fc^^)^cfliv^e}4^ 

S5av>-&^D-ti:<7)M«ge<>3&J^^T'&*„ CLASS IC(DfaizEni?^vi^tCfcV>T^ 
3l$4^«:v^ra^^'&t)^^:■a•fS>^-^^'-^^^*> C LA S S I C-rX h«ll6tc33V>Til 
l|i<j3tlfcl|ifTnr|B^=l - KtC^J^SnSo pgvx-^fcltSrC LA S S I C^^tClB 



(68) 9-503088 

i^n^iDmm (CLASSicM**^) ^md-f m(OV::^h\ty*--ryh^ 

0{cfeS5K-f>^f-i;^xX^-«'-$:Mv^TS^J6$tife?>i:o<Z)3V>Klcil3^J-r 
9 <D r^m^^^i m^t ^ mi^ -t J - 1 0 4 (D -7 ^ 7. in ^ y ^ V -y ^ ^ :r. H 

-Xr/^i^if/XT^-^^ 6 1 0{CU>^h7 0 2$:^5^"rsfci*{cfe'J. ^<D^ii 

^'^7if/X7'-<' it 6 1 Op^<D^ili^-x:^yi;'xi' h^^Sa^Sti^t'Jx h 7 0 2 
, yffi^ X. h t tJt # v^ T ^ ir ^ A" X « # & ffl v^ T ;r >^ i^" I h tc jK > 

LT. rl^lH*^^ri'•fexS4^Tv^;fcv^, t ^ ^ (D ^ t iz p tj^ < t ^ 

nt-D <D h \^ V ^ ^u-t 1 <^ J: e> ic^fgtc^^si A e> o - if - zi *i e> 

C!)rav^-^*)i3:S:±j3EO, =l ~ -if - y( y 9 - y 3l ^ 7. l 0 3<Z)7":^rX K"? 
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J: o T«^5^$ 

$^^SPg^^■&to■ti:$:l|itTi-S(^^C'llflJ^::J^^SS:-^A.S=fe.(^)T•fe■&, rav^■&*?-&^* 

^ t ^ ^ » X' < ^ ti ^ ^ mm-t ^ (^fa'<-:x.^it>^:o©^^^•^*?-&A^g|Jo^ 

MiJ-fbT' fe -5 ;!)^ if e) ?: ^UST' S S ) otcfSiio, ^ tv e> © ^^ to -& l± , ^ii^ 

tnzm^^nr:L^tiztzt£-m(D:/^fpxmviFiz^oxmm^n^o 

xmM^izm^t & . i/y^-rAti^iSft'^-xi OGtcft^StifeT'-^ilci^ls-r 



(70) 9-503088 
n-if-^ > it - y 3L 7.iti/ )V y 1 O 4 S:-^*. Z. tUt ^ B O) ffi m 0) tz 

/\-^J^-^^7.hzf'y':;'^6 0 2*^e>a)/^^>'^°-T•*:^ NU>^' 7 0 8, 
jsa^K- y^:f 'y ^ y ^Lt" ^ e 1 0 i)^ ^(Dmit^ J - \^ & i. s (E6)^) rt<Z) 
i)^ fji & in ^ y - ^f^yt- V ^ h^\^virr^^-:ftin. 3^}vy 7 o 4 ic K 

4 {c T -r 7^ Ati^ ti ® ^ (Dffla^^ffl^Tffir S . M^tf, a: 

;i/-77 04{C3tr-$*ifeyN^'>'N°-^^xhU>i5'li> •bj;e>ifraci;^xx^^ 

rL-if-w>^f-7x>f;<>i 0 3^±*fc^ia'<-:^;t->'^'-t^3.-y^>^;if7 
0 6 ^^ti. rti{i^ili^->^>^7'i;if/xf^W' ^ 6 i ot^^c^s^$tlT^^S^i 

, :ttM6^tC, ^ili/<-:;?.-/^':7if/Xv^>l'^f6 10«)^^oI|g:^;i<-i>3>P'3{C 

. Ztl{*08lC5^$tiTV^S, Zl©/lXfcXhU-:/5'?if800ttrL-if-A^ 

o 0!IA«8O2(DJ;e)J5:y-Kli, J'^y.\ixhV-y'yr;-^8 0 0Kia\'^Xa.- 
-!f-*^t64xfe (/N>f/1--f^:^h-/^'fif6 0 2t^T'^S^Sn^^S*l-5. ^1V^ 
ofc) (M: K^3.^>h) MA.^^ 8 04a)J:•^)^c^^le3C^ra®>'^^ 

SZ.i:{cj:oTt>^ h U-i:ffiSf^fflT*^S. Z tut -< J-^ - 7" ^ :^ h-fy^if 



(71) il^ip 9-503088 

T^ifl»$^^T^iv^^ v^. WWW±lc1f ^$:Mot-tSfc«)lctt, n. - -If - {i A >f A 
^'i7if6 0 25:M^^T^f^X^-x$:-;/'^'^?Xt-•5o A>fA---r=¥;^>h:/^':7if 

^ $ ttfcT^- ^ V - >^ t L Ti>!ll $ S . '(f$gliaS. 'i' Xi-^ J; »J t±T^- ^5? 

/<- pa v^-&t)-^^ Jc J; o T If^i^CJT'- ^Jf V - x jb^ e.^^ s n s „ 

OD T' -S . 

® a-if-^f^^J-^x-fyC. 1 0 3ii^iSi/<-::?.y^'5-9-'/xf'^ 6 l 0 

Qiziy^^T. ^^5:fflv^T^v^-&t)-^^^:iasi'fbT'^•5o 



(72) 9-503088 
n.--tf-*^^iK/<-x 1 0 9 =7 / A ^ 6 1 0 ?:fflv>-r:/^':/XLT 

^JA«, fe'4x*^*^^^^-X$:>'"9'fXU. AI-researcher®et 
:g;^CV^Si:^^•t■^>o :3.--tf-«5)-!ISl^«)*F?^it3iUr*^P 1 a nn i ngT- 
S>Si:'?)fCfeSZ:*lb®U-9--5^-V-5:8S-ee»ilUTV>S„ A I - r e s e a 
rcher (x)Aexpertise (x, planning), 

fci'^Lexpe r t i s e = p 1 ann i ngil^f^t" 

M;^lSaffiliation-»f>, expertise^fcifCDAI-resea 
r c h e r±{Cfii^*^l-tC>*lS«Iii?fcf!l!15:n.--tJ^-A^?fS^>'tS3i:*^T'g^jl 

tt-5-tlJgA±<Z)JIS14tiURLT'fe€)„ ZK^URHiT^^^COT^-^tV-XI^T':/^ 
'5X5:i&«)Sfe*blCMV^e>4X'5o mX.\t. a^^'iAI-researcherlC 
^V^-^*5-|^?:LJ:e)^b. -ecD^pg^J-Kttplanningfe'ilLT, 
J^i?;(name, home-page-url)a)^^®-fe»yST-fe5-5= wtl 

J: U — as 6^ tc, y ;i/ /^ -f >'^° - -T- =^ :^ h K =Jp 31 ^ y h CD T- - if - ic SE 
jzS S S „ ( fC -r CO T- , T>^-5>f> tj: ^St^tifcT^^T. h*WN-f 
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Bart Selman AT&T bell Labs home-page 

Oren Etzloni University of Washington home-page 

The know AI reserchers whose area of expertise is Planning are: (W-f^ 

mmt)^ zf^ - y ^ :k & z n X' ^ ^ n ?> A L o - it ) 

Bart Selman whose affiliation is AT&T Bell Labs. Click here fore his h 
one page. ( m M $fe *^ A T & T K ;H?f sjg m T' S 

Oren Etzioni whose affiliation is U. of Washington. Click here for his 
home page, im M iy y h y X ^ yf- - U y • xX-<:*--„ mcDTf^- 

2y,^- V^itZ. ^) y if „ ) 

4x S „ 

Bav^■^*>•^^*^, DBConference (x, y, 1995) ATempe 
rature (y. z ) X -o t iBL^-f & , S 0:> X . ytt-?-^''^-7. 
a> fjt i)^ (D W X '') . xlil 9 9 5^lCM(gSnfc, X$> V . zttr|jy(D^*&^M 
iB<D!l^^lZ-D\,^X\t^(D t :mtmU, ) X$}^o 

^>!rti, 1 9 9 5^lCf^-^»/<-7.ISI^^^*^ffi*>nTV>S^m«:^;tT<*X 

^m^m.^(Dmnm (M^ii^^-^^-^) ^(or if -^^ 7. . m^it'ttut 

S I G M O D Washington D.C. U y y h y D . C . 1993 
SIGMOD Hinneapolis ^ * T sK U :^ 1994 

SIGMOD San Jose If- y / 1995 



(74) 
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VLDB Dublin (Jf U > 1993 

VLDB Santiago -y- > ^ -v :J 1994 

VLDB Zurich ^ a. — U t 1995 

m^ii^ Zl © J: e) Jfc^^SlcD y - X 5„ 

?!jy7*;i/-r • ■^73iif - • a 

DBConference(SIGHOD, San Jose, 1995) i:, 
DBConference(VLDB, Zurich, 1995) 

Temperature (San Jose, z ) ti ^ 
Temperaturez (Zurich, z)"Z?feSo 

^ f)^ <b>mmx ^ ^ <DX' & ^ o mUK, 7.^::^-^y-'JXl>>f>-7*^-S/a> 



(75) 
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s I G M o D m^^miiiJ V y * jv-7W-*)-y J -^Hzr i 9 9 b^iz mm S H 

S^3^. -b" > y ■e<3D li 3 Z. (California weather server) * fc. :i 3 (San Jo 
se city server) i: U 'y^'tixHM,'^^'fi>t\>t.ir, 

VLDB|Sl^^^tt;<.>r7.©^3.-U ^yttCT 1 9 9 S^^tCMffi^tl-S^^. 
•f- 3. — U >v CD 3 ' (Switzerland tourist information Server) 5: ^ U >V 

il® ft 5: 't' X-r -5 z: tC J: o T» e> n-g) . U*^b^*^e>, S/X-rA®^ 
V > t) -& □ -fe , T- 

fe' t S -t S „ 

Cl (X, ) A Gl(^2) A A G„(X„). 

Xn-l$:S*!J<^ n - 1 ||S5K<^t> i: o ( "t ^ , XiU, .... UXn-l) 
a >* -f 53^^■&*^^^a)S^!3® n - 1 lirSlg ^-tili. « v^ t) 

jb^W^snsSPrp) Xn-lO)^::^;^^:^#*i:v>e)z:i:T'^>s. -eti-rtio^^;!^ 
ti, (7) l& a tc 3^ , <D * X n-1® tl® 4f 7^;!/ tC r3 S . S li ® 



(76) 



o 
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ature (San Jose, z)"t?fe'5). 

^'^(JD^jT'liSan Joseiiweather) {C^W-K'tSZlfcl^'^T'^-S 
o CD tC , zin e> CD i& fir h tf X C T «y 5^ -t S if ei S: * « ^ V - 7. 
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Algonthm GMcrauSubPUn (E(iV),C(lV),^) 

E((V) it a query om a tiaf|« itorld-vicw rtfation. C(llO it a cenftraint o« tha tu- 
plaa tkat naad to ba computad, and 51> is tfia coltectioci off site dascnptions. The 
output ia a coOaction of sub-plans, one for aacb off tha ralavant site descriptions 

in ST>. 

The ffbllowing steps are peHbrmed far each site description SD € S7>, 
1. If 5D b of the form (1) or (2). i.e.. 



and C{W) A Ck(1^) i* satisfiable. fcnerate a sub-plan for snsvvenng a 
frafment of E usinf traditional query optimization techniques on the con- 
junctive query: 



2. If 5/7 b of the form (3) or (4), i.e., 

CR{XhR{X) e C*(nEx(-^i) E(«^)....,Ek(^*) 

CH{X),fHX) m Cs(¥),Ei(Xi) E(l»^),...,Ek(^*) 

Cg{f') A C(iV) is satisfiable, and X (the variablas of the site relation R) 
contain the vartabks of fsnerate a sub-plan for answerinf a fragment 
of E using traditional query optimisation techniques on the conjunctive 



3. In tha case when E b a unary concept relation, w perform the first two 
steps for concept relations E* that are subooncepu of E. 



Cjt(nRi(^i) ^kiXt) S CsVXr),i{W) 



query: 
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AtfoHthfn OynamiePUnEval (Q(JP),^) 

) is th« qutry, and SD it tht coflcction of iht dtscriptions. 

1. Otttfimnt an ofdtr E|(^i), . « . , E|t(^) of Joining tha oonjancU in Q{XY 

Lat i^,0 2 t S * danota a aat of pain of tha form (r,C(f^). whcra f 
ta a tupk in tha join of ralationa Ei»* aod C(r) ia a oonatraint, 
computad aa daacribad balcw. is dafinad to hava a tingla pair, whosa 
tupla cooiponant tiaa tha ampty tupla and whoaa coAitraint componant 
Kaa Cor tha quary constraints. 

2. Paffarm tha feUnimg slaps for i » 1 to k. 

(a) For tach tupla (i,C(?)) € Pm do 
^ i. Lat C<(Jti) danota tha projaction of C(f) on tha variabtas in 
J it. Ganarata a sub-phn for eomputing tha tuplas in tha ralation 
) E)(Jt<) satis^ng tha constraint Ci[5ti), ustng tha stta dascrip- 
^ tioAs52>. 

iin. Lat f( ba a tupla computad for E) using a sita dascriptton 5X7. 
Lat q(je;r) danota tha orp{action of A CfP on tha variabtas 
J?{, whara aad Cj{^ra tha constraints on tha t>ND sides of 
tha aita daacription SD. ^ 409 
For aach tupla fi in E; and matching C\{Xi\ add tha pair (f • 
f4tC(F) A C;(^0) to f * ^ danotas cencatanation of 

tuplM. 

3. Tha aoswara to tha quary can ba computad from A by taking aach tupla 
in tha tupla component and projacting it on tha variablaa of Q(^). 
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